Background: Lifestyle factors, including diet and physical activity, are associated with prostate cancer progression and mortality. However, it is unclear how men would like lifestyle information to be delivered following primary treatment. This study aimed to identify men's preferences for receiving lifestyle information. Methods: We conducted a cross-sectional pilot best-worst discrete choice experiment which was nested within a feasibility randomised controlled trial. Our aim was to explore men's preferences of receiving diet and physical activity advice following surgery for localised prostate cancer. Thirty-eight men with a mean age of 65 years completed best-worst scenarios based on four attributes: (1) how information is provided; (2) where information is provided;
Background
Prostate cancer is the second most common cancer in men worldwide, accounting for 15% of all male-related cancer diagnoses [1] . It is the fifth most common cause of cancer death worldwide in men, with more than 300, 000 deaths per year [2] . In the UK, over 46,000 men are diagnosed with the disease, and there are more than 11, 000 deaths annually [3] .
Evidence from longitudinal studies suggests that lifestyle factors, such as being overweight or obese, having an unhealthy diet, and little physical exercise can increase a man's risk of prostate cancer progression. Weight gain over 8-years prior to diagnosis was associated with an increased risk of advanced prostate cancer in men with a body mass index (BMI) ≥ 25kg/m 2 at age 21 who never smoked [4] . A prospective study including 817 men diagnosed with prostate cancer at a 15 year follow-up observed a positive association between sugarsweetened beverages and symptomatic prostate cancer [5] . Over 51,500 men who performed ≥ 3 h of vigorous exercise per week had a 61% lower risk of prostate cancer mortality compared to men who performed < 1 h per week over a 10-year follow-up period [6] .
The World Cancer Research Fund recommends making changes to nutrition and physical activity behaviours to prevent cancer [7] . These behaviour changes can include increasing fruit and vegetable intake [8] , performing 30 minutes of daily moderate to vigorous physical activity [9] , and consuming certain nutritional supplements [10] . However, evidence has shown that the majority of cancer survivors do not meet these recommendations [11] . The findings from qualitative work [12] indicated several barriers to the provision of lifestyle advice given by healthcare professionals and adopted by prostate cancer survivors. These barriers included men's difficulty in understanding written advice or processing a large volume of information, not receiving verbal information from a trusted and credible source (including a nurse or consultant), and men believing lifestyle changes were unnecessary as they were undergoing treatment. Thus, a better understanding of men's preferences on how lifestyle advice is provided following treatment would be beneficial to both research and clinical practice.
Discrete Choice Experiments (DCE) are being increasingly used in healthcare to elicit participants' preferences for health care services [13] [14] [15] . DCEs are a series of hypothetical scenarios that contain a number of variables or 'attributes'. Each of these attributes has a number of variations known as 'levels'. Participants are shown questions containing a number of scenarios, which are created by combining these attributes and levels, and are traditionally asked to choose their most preferred scenario. This produces a binary outcome, whether a particular scenario was chosen or not, which means that logistic regression or probit models can be used to determine which attributes and levels were most likely to predict the chosen scenario [16, 17] . An out-of-pocket cost attribute can be included to represent the inconvenience that participants would experience in accessing the service. For example, patients may have to forgo work or leisure activities in order to attend the health service and this has a cost to them. The inclusion of such attributes allows the calculation of the willingness to pay for attributes and levels. These figures represent the maximum inconvenience (in terms of cost) that participants would be willing to go through to receive beneficial aspects of the service and, therefore, may provide a more intuitive method for valuing the levels of the service than the coefficients of the logistic regression model.
DCEs have evolved to include best-worst (BW) configurations in which participants choose what they think is the best and worst scenarios from each question. Best-Worst Discrete Choice Experiments (BWDCE) have several advantages, which include doubling the amount of data produced within each scenario, capturing more information about preferences at the lower end of the utility scale, and having increased statistical power [18, 19] . The identification of men's preferences for lifestyle advice is an important consideration for the development of information-based interventions aimed to help men adopt lifestyle changes.
Aims and objectives
The primary aim of this pilot study was to identify men's preferences for receiving diet and physical activity lifestyle advice following radical prostatectomy (surgery) for localised prostate cancer. The secondary objectives of this study were to: evaluate how difficult men found making their choices; identify which attributes they used to make their choices; identify which attributes were the most important in their decisions.
Methods

Trial design
In this cross-sectional pilot study, participants completed a self-report questionnaire approximately 6 months after radical prostatectomy for localised prostate cancer. This study was nested within a feasibility randomised controlled trial [20] , which randomised men to a dietary and physical activity intervention six weeks following surgery for localised prostate cancer.
Participants and recruitment
Participants were men aged 18 or over, who were diagnosed with localised (low risk) prostate cancer (i.e. cancer that has not spread outside the prostate gland) within the last 12 months, and who had undergone radical prostatectomy. A total of 70 men were approached (51 in person and 19 via post) between February and December 2016. For the majority of men, this was at their six-month follow-up research clinic appointments by the research nurse. Men, who agreed to participate in the BWDCE, provided written informed consent and completed the BWDCE questionnaire. Men completed the questionnaire either during their research clinic appointments or were provided with a freepost envelope to return it to the research team. Recruitment was supplemented by postal questionnaires sent to men who had already completed their 6-month RCT follow-up and who had indicated at consent into the feasibility RCT that they were happy to be approached regarding further research. These men received an information sheet, consent form, and questionnaire to complete and return in a freepost envelope.
Best-worst discrete choice experiment questionnaire
The BWDCE questionnaire presented each participant with a set of the same 12 hypothetical scenarios. Each scenario consisted of four situations that included four attributes: (1) how information is provided; (2) where information is provided; (3) who provides information; and (4) the indirect cost of receiving information for patients. Table 1 gives an example of a hypothetical scenario. While patients would not be expected to pay for the information they receive, the inclusion of an out-ofpocket cost which represents the inconvenience of receiving information allows the calculation of willingness to pay (WTP) values. This is achieved by calculating the amount of additional cost that men are willing to incur before a service featuring a specific attribute or level before the cost outweighs the benefit they would receive from the service. These monetary values show how valuable each attribute is to the population. The appropriate level of out-of-pocket costs to force participants to trade was determined in the best-worst DCE reported by Wright et al. [21] , on which this study was based. In the initial pilot study for that DCE, participants did not use the cost in their decision making, indicating the values were not enough to outweigh the benefits of the health service. Following the doubling of the values for the main study, cost became a significant factor in participants' choices.
Each attribute contained four levels which described how or when information is given and by whom. These levels were, then, combined to create a set of 12 questions using a d-efficient design created in NGene software [22] to improve the statistical efficiency of the collected data by minimising the generalised variance of the parameter estimates. This means that the error in measuring preferences introduced by the questionnaire is minimised, thereby improving the coefficient estimates. This also ensures that the coefficients of all attributes can be estimated unlike in random designs where some levels may accidentally not be included. To ensure the realistic nature of each scenario, certain levels of attributes were prevented from appearing together (i.e. telephone calls and emails could only be received in the privacy of their own home). Participants were asked to choose one situation that they most preferred and one situation they least preferred within each scenario. To help with further evaluation of the questionnaire, participants were asked three multiple-choice questions about how they found completing the questionnaire, once they had completed all of the scenarios. These questions were asked: (1) how difficult they found making choices (very easy, easy, neither easy or hard, hard, very hard); (2) which attributes they used in their decision (how the information is given, where the information is given, who gives the information, cost, all of these); and (3) which attribute they found most important in their decision (how the information is given, where the information is given, who gives the information, cost, all of these).
The BWDCE also included questions on participants' occupation status and household monthly income. Data on other characteristics such as age, marital status, ethnicity, and smoking status were obtained from responses given as part of the feasibility RCT.
The questionnaire was developed and reviewed initially by a group of colorectal survivors (n = 32) [21] and, prior to its use in this study, was reviewed by prostate cancer survivors (n = 4) from a patient and public involvement (PPI) group to evaluate its acceptability. Minor amendments to the questionnaire were required, which included the wording of the attributes to specify prostate cancer instead of colorectal cancer.
Sample size
Calculating a minimum sample size for discrete choice experiments poses significant challenges as a number of factors are implicated in determining the size of preference coefficients including: the magnitude of preferences, the number of questions asked, the number of alternatives in each question, and the degree of preference heterogeneity in preferences [23] . In this study a convenience sample was obtained from a larger trial. While this sample was limited in size, previous DCE researchers have suggested that in many cases a sample size of only 20 individuals can serve as a minimum to estimate reliable models [24] .
Statistical analysis
There were three phases to the analysis of the discrete choice data. In the first phase, the factors predicting a profile being chosen as best or worst were analysed separately using conditional logistic regression models which accounted for the grouping of responses by each participant. Analysing the best and worst choices separately serves as a check to determine whether the participants have used the same choice strategy for both answers. There is a lot of information to take on in each DCE question and participants may make choices based on only a few attributes or by other rules such as never choosing profiles containing a certain level. These approaches are known as simplifying heuristics and it has been argued that if preferences are significantly different for best and worst choices then participants may be using such heuristics to make choices rather than fully evaluating all attributes and levels. In such situations it may be inappropriate to combine the best and worst data due to a violation of the underlying assumptions of the choice model. The second phase of data analysis was to combine the best and worst choice data in a sequential best-worst logistic regression. In this model, the coding of the worst choice is inverted and the data are appended to the best data in a combined dataset. As well as checking for similarities in the best and worst only choices, a second test was also made to check for differences in the consistency of participants in expressing their preferences. Such differences, known as scale heterogeneity or heteroscedasticity, may result in different levels of error variance in the responses to the best and worst questions which can bias the results of combined models. As such a heteroscedastic best-worst logistic regression was used to test for statistically significant differences in scale.
The final phase of data analysis aimed to identify whether there was heterogeneity in participants' preferences for a healthy lifestyle and dietary intervention. This was achieved using latent class analysis which divides the sample into groups who exhibit similar preferences. To determine how many groups would be appropriate the Bayesian Information Criterion (BIC), a measure of the level of unexplained variation in the data, was observed for increasing numbers of latent classes with the analysis stopped when significant decreases in BIC were no longer achieved.
For each phase of the analysis, willingness to pay (WTP) estimates were also calculated by dividing the coefficient of each level of each attribute by the coefficient of the cost attribute multiplied by minus one. This allows a simpler metric to compare relative preferences for attributes and levels. As the attributes in this BWDCE were effects coded, the WTP values should be interpreted as changes relative to an 'average' intervention. For example, positive WTP values mean that participants were willing to pay more for an intervention featuring that level than for a programme of average value.
Results
Demographics Table 2 presents a summary of the characteristics of men included in the analyses. Men were, on average, aged 65 years (SD = 6.04) and all reported themselves as White British or White other (n = 38, 100%). The majority were married (n = 31, 82%) and employed (n = 35, 92%). Over half of men attained higher education (n = 22, 58%), reported a monthly income of more than £2000 (n = 22, 58%), and that they had never smoked (n = 20, 53%).
Analysis of best and worst data
Forty questionnaires were completed and returned to the research team (57% response rate). Data from two men were excluded due to missing or double-answered items to the BWDCE. Data from the remaining 38 questionnaires were used in the analysis. The best choice data showed that men overall preferred a face-to-face discussion (β = 1.04, CI = 0.74 to 1.33, WTP = £124.26) and strongly disliked receiving lifestyle information through emails (β = − 0.993, WTP = £-119.25). They had no preference on the location of information delivery. However, they preferred information to be provided by a prostate cancer nurse (β = 0.84, CI = 0.65 to 1.04, WTP = £101.35) and not by a general nurse (β = − 0.82, WTP = £-97.97).
Similar to the best choice data, the worst choice data showed that men generally favoured face-to-face discussions (β = − 1.34, CI = − 1.68 to − 1.01, WTP = £131.28) provided by a prostate cancer nurse (β = − 0.57, CI = − 0.76 to − 0.38, WTP = £55.58) over a general nurse (β = 0.37, WTP = £-36.07), and disliked receiving information via email (β = 1.13, WTP = £-91.47). There was no evidence of a preference on the location of information delivery. In addition, men disliked information delivered through telephone calls (β = 0.37, CI = 0.02 to 0.72, WTP = £-36.21) or by a dietician (β = 0.20, CI = 0.05 to 0.35, WTP = £-19.51).
There was strong agreement between the best only and worst only data suggesting that it is appropriate to combine the data. However, there was some evidence to suggest that telephone calls may be both disliked and liked (although not statistically significant). This may indicate the presence of potential preference heterogeneity.
Analysis of combined best-worst data
The results of the sequential best-worst logistic regression ( Table 3) showed similar results to those reported in the separated analysis of the best-worst choices. A heteroscedastic best-worst logistic regression model suggested that there was no difference in error variance between the best and worst choices (β = 0.04, p = 0.73) or between patients who completed a questionnaire in person or at home (β = − 0.09, p = 0.45). Thus, combining the data was appropriate. Individual face-to-face discussion (β = 1.07, CI = 0.88 to 1.26, WTP = £107.73) was still the most important attribute with a dislike for emails (β = − 1.02, WTP = £-102.42). Men preferred a prostate cancer nurse (β = 0.76, CI = 0.63 to 0.90, WTP = £76.74) to provide the lifestyle information over a dietician (β = − 0.16, CI = − 0.27 to − 0.05, WTP = £-15.89) or general nurse (β = − 0.60, WTP = £-60.85). There was no evidence of a preference on where the information was given.
Latent preference classes for advice provision
A latent class sequential best-worst logistic regression identified three distinct groups based on their preferences, but not on their demographics (Table 4) ) did not have strong preferences on where the information was provided but were particularly sensitive to the indirect cost attribute and as such were labelled 'cost-sensitive communicators'. Members of this group preferred individual face-to-face discussions (β = 0.45, CI = 0.03 to 0.88, WTP = £17.24), but were not willing to pay more than the other two groups for it. All groups preferred a prostate cancer nurse, as opposed to a general nurse, to provide the information. In addition, the cost-sensitive group expressed less of a preference for dieticians' involvement.
Evaluation of the BWDCE questionnaire
Nearly half of the men (n = 17, 45%) reported the BWDCE to be 'quite hard' to complete whilst a relatively small number of men (n = 7, 18%) reported that they found it 'quite easy' to complete. Over half of the men (n = 21, 55%) considered 'who gives the information', followed by 'how the information was given' (n = 18, 47%), 'where the information was given' (n = 11, 29%), and 'the cost' (n = 6, 16%) when making their decision. Half of the men (n = 19, 50%) reported 'who gives the information' followed by 'how the information was given' (n = 7, 18%) as the most important attribute in their decision.
Discussion
This study aimed to identify men's preferences for receiving diet and physical activity information following radical prostatectomy for prostate cancer. The findings showed that men were not particularly concerned with where the information was provided. However, there was near universal agreement that prostate cancer nurses should provide the information, not general nurses, and this was the attribute selected as most important by the largest number of participants. The findings from the latent class analysis showed that information delivery may need to be stratified for different groups of men (i.e. via face-to-face, group discussion, or telephone call). Furthermore, some men considered the indirect cost of receiving lifestyle information and so minimising the potential financial implications of receiving information may be an important consideration.
With growing popularity of DCEs in recent times, few studies have employed this method to examine preferences of diet and physical activity information delivery in cancer survivors. Nevertheless, evidence from available studies somewhat supports the findings from this study. Wright and colleagues [22] used the same BWDCE questionnaire to quantify the preferences for lifestyle information delivery in 179 men and women adult survivors of colorectal cancer, who had completed treatment. Patients were recruited from hospital follow-up clinic appointments and completed the BWDCE questionnaire. Similar to this study, the results showed that, overall, survivors preferred face-to-face discussions and preferred the information to be delivered by clinical nurse specialists. However, colorectal survivors mostly preferred telephone discussions and information given in hospitals. In addition, sub-group analyses showed three distinct groups of survivors characterised by method of information delivery. There were also differences found between groups on certain demographic and clinical factors (i.e. age, level of disease risk), which were not possible to analyse in this study.
The present findings suggest that preferences of mode of information delivery may differ among different cancer populations. In a qualitative study [25] , men diagnosed with prostate cancer discussed being dissatisfied with dietary advice from various sources, in particular from the internet and the media, as they found it conflicting and lacked a sufficient evidence-base. This was considered a barrier to making dietary changes. Men have suggested that dietary information would need to be tailored toward their own personal circumstances and provided by a trusted source, such as a healthcare professional [26] . In addition, Wright and colleagues' colorectal study [21] included both men and women suggesting their findings may indicate gender differences in information delivery (e.g. women favouring telephone calls more so than men). Thus, evidence suggests that mode of lifestyle information delivery to men with prostate cancer would benefit from a verbal communication component to accommodate the individual needs of men.
A potential limitation of this study is that all the men reported themselves as White, which makes generalisation of the results problematic. This was due to men recruited from a relatively small sample (~100) included in a feasibility RCT in which the majority reporting themselves as White British. Thus, the results would only be generalisable to men of this ethnic group. This may explain why demographic information was not found to predict preference group membership, a factor that would also make personalisation of the intervention difficult in clinical practice. A larger more diverse sample would provide the opportunity to examine differences in sample characteristics and allow stronger interpretations of the findings. If the preferences of this larger sample are similar to that of the study population then the coefficients will be estimated with greater accuracy. However, this may introduce a more heterogeneous population that does not increase the statistical significance of the coefficients due to preference heterogeneity. In this case, the use of latent class analysis, such as that reported in this study, would become more reliable and critical in order to provide evidence as to how the intervention could be tailored to best meet patients' preferences. Nearly half of the participants in this study reported that they found completing the BWDCE quite difficult. It is possible that participants could have been basing their decisions on specific attributes of the scenario rather than the whole scenario. The absence of an opt-out item meant that, in some cases, participants might have been forced to choose a best choice when there was no favoured option or a worst choice with potential implications for the results [27] .
There are several implications of the findings of this study. First, they could help inform studies using healthy lifestyle interventions as DCEs are able to capture data on attributes, such as mode of delivery, context, and person delivering the intervention, that need to be considered when planning an intervention. However, further work might need to evaluate the reliability of the BWDCE. A larger study may be necessary to ensure the preferences of the men in this study are representative of those in the wider population of prostate cancer survivors. Further qualitative interviews may be also useful to determine the acceptability of the results in guiding clinical practice. Second, future interventions may need to consider tailoring information delivery according to men's preferences on how they would like to receive the information. For example, the feasibility RCT within which this data was collected asked men for their preferred method of contact (i.e. telephone, email, and letter) by the research team at the beginning of the trial to provide lifestyle advice throughout the intervention period. This may help to overcome existing barriers associated with information delivery to patients, increase the likelihood of men adopting changes to lifestyle behaviours, and highlight the importance of adopting these changes on long-term health outcomes. Personalised information delivery could help facilitate a more efficient use of healthcare resources. However, future studies would need to conduct RCTs of different methods of providing lifestyle information, as well as perform a health economic evaluation, to examine the potential benefits gained from personalising lifestyle information on reductions in cancer recurrence compared to the additional costs incurred from employing such methods.
To the authors' knowledge, this is the first DCE to examine the preferred methods of delivering lifestyle information to men following treatment for prostate cancer. Thus, this study has demonstrated the benefits of using such a method within a prostate cancer population.
Conclusions
The findings from this study suggest that men valued personalised methods of receiving diet and physical activity information over more impersonal methods, such as information sent via email. The out-of-pocket cost value of receiving lifestyle information was important to some men but was not a key attribute in many of the men's choices. Future studies would benefit from using DCEs to elicit preferences among much larger samples of cancer patients. 
